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CLAIMS 



[Claim(s)] 

[Claim 1] While having two inlet valves and two exhaust valves in the PENTO roof mold 
combustion chamber cut in the cylinder head It is arranged at an inlet-valve side with the 
posture into which the fuel injection valve which has an ignition plug in the center of 
cylinder abbreviation, and injects a direct fuel in a cylinder pointed to the center of 
cylinder abbreviation. In the direct injection jump-spark-ignition type internal combustion 
engine which realizes stratification combustion by performing fuel injection into a 
compression stroke where a tumble flow component is given in a cylinder While cutting the 
ball which makes the cylinder side or the spherical surface prolonged in the center section 
of the piston crestal plane along with the piston diameter line which intersects 
perpendicularly with a fuel-spray axis The direct injection jump-spark-ignition type 
internal combustion engine characterized by forming in the range from the inlet-valve side 
of a piston crestal plane to a piston center section the crevice dented still more deeply than 
the above-mentioned ball so that it may show the fuel spray injected near the compression 
top dead center to an ignition plug side. 

[Claim 2] The direct injection jump -spark-ignition type internal combustion engine 
according to claim 1 characterized by being set up so that the combustion chamber height 
from the pars basilaris ossis occipitalis of the ball in the piston location of about 30 - 10 
degrees to the PENTO roof crowning of the cylinder head may serve as the abbreviation 1/2 
for the ball width of face from the inlet-valve side rising wood of the above-mentioned ball 
to exhaust valve side rising wood in front of a compression top dead center by whenever 
[ crank angle ] . 

[Claim 3] The direct injection jump spark-ignition type internal combustion engine 
according to claim 2 with which the depth of the crevice from the above-mentioned ball 
pars basilaris ossis occipitalis is characterized by the thing of the above-mentioned 
combustion chamber height for which about 1/is set as 4. 

[Claim 4] The direct injection jump -spark-ignition type internal combustion engine 
according to claim 1 to 3 characterized by preparing the induction which is in the 
attachment inclination of the above-mentioned fuel injection valve, abbreviation, etc. by 
turning on the inlet-valve side of the above-mentioned crevice, and inclines at an include 
angle. 

[Claim 5] The direct injection jump-spark-ignition type internal combustion engine 
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according to claim 1 to 4 characterized by preparing the interior of a proposal which curves 
from the pars basilaris ossis occipitalis of this crevice smoothly towards an ignition plug to 
the piston center-section side of the above-mentioned crevice so that the fuel spray 
introduced in the above-mentioned crevice may point to an ignition plug. 
[Claim 6] The above-mentioned interior of a proposal is a direct injection 
jump -spark-ignition type internal combustion engine according to claim 5 characterized by 
being formed in the shape of [ which makes a radius the depth of the crevice from the 
above-mentioned ball pars basilaris ossis occipitalis ] the abbreviation spherical surface. 
[Claim 7] The direct injection jump -spark-ignition type internal combustion engine 
according to claim 5 or 6 characterized by setting the exhaust valve side edge section inside 
the above-mentioned proposal to an inlet-valve side rather than a piston center section. 
[Claim 8] The direct injection jump-spark-ignition type internal combustion engine 
according to claim 5 characterized by setting up more greatly than the depth of the crevice 
from the above-mentioned ball pars basilaris ossis occipitalis the radius of curvature inside 
the above-mentioned proposal. 

[Claim 9] The direct injection jump -spark-ignition type internal combustion engine 
according to claim 5 or 6 characterized by setting the exhaust valve side edge section inside 
the above-mentioned proposal to an exhaust valve side rather than a piston center section. 
[Claim 10] The direct injection jump-spark-ignition type internal combustion engine 
according to claim 5 characterized by setting up smaller than the depth of the crevice from 
the above-mentioned ball pars basilaris ossis occipitalis the radius of curvature inside the 
above-mentioned proposal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amelioration of a direct injection 
jump -spark-ignition type internal combustion engine represented by the four-cycle mold 
gasoline engine for automobiles. 
[0002] 

[Description of the Prior Art] The direct injection jump-spark-ignition type internal 
combustion engine which injects a direct fuel, forms an enriched mixture comparatively 
near the ignition plug in a cylinder, and realizes stratification combustion by the fuel 
injection valve from the former is known. 

[0003] For example, in the direct injection jump -spark-ignition type internal combustion 
engine indicated by JP,9"317479,A, using the tumble flow of the reverse sense generated in 
a cylinder, and the ball cut in a piston crestal plane, an enriched mixture is comparatively 
formed near the ignition plug, and stratification combustion is realized. 
[0004] Moreover, in the direct injection jump -spark-ignition type internal combustion 
engine indicated by JP,9- 144543,A, stratification combustion is realized using the tumble 
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flow generated in a cylinder, and the ball cut in the form where it inclined toward the 
inlet-valve side from the core of a piston crestal plane. 

[0005] Furthermore, with the direct injection jump-spark-ignition type internal 
combustion engine indicated by JP,10"54246,A, while using the swirl style generated in a 
cylinder, stratification combustion is realized by pointing to an ignition plug from the fuel 
injection valve which made the nozzle hole face near a cylinder periphery, and injecting a 
fuel. 
[0006] 

[Problem(s) to be Solved by the Invention] however even if the stratification combustion 
stabilized in the operating range (engine rotational speed, load region) of the limited range 
in such a conventional direct injection jump-spark-ignition type internal combustion 
engine is realizable " gaseous mixture " it is relation, such as control and a piston 
configuration, and it is difficult to realize stratification combustion in a far-reaching 
rotational speed and a far-reaching load region. 

[0007] Moreover, as a characteristic trouble of the direct injection jump-spark-ignition type 
internal combustion engine which realizes stratification combustion, when performing 
homogeneity combustion at the time of a heavy load etc. especially, it is easy to cause 
generating of inflammable aggravation, unburnt hydrocarbon (HC), and a smoke, 
aggravation of fuel consumption, etc. from a fuel tending to adhere to a piston crestal plane, 
a cylinder wall, etc. 

[0008] Furthermore, like above-mentioned JP,9"317479,A, when the tumble flow of the 
reverse sense is used, gaseous mixture will be carried to an exhaust valve side over an 
ignition plug, and a technical problem remains in the stability of the stratification 
combustion in a depleted zone. 

[0009] Moreover, since a tumble flow is stabilized as an inhalationof-air line, and it is hard 
to generate it at an anaphase and a tumble flow is hard to be saved in a compression stroke 
like JP,9-144543,A when the ball is inclined and prepared in the inlet-valve side, in a 
compression stroke anaphase, transportation near the ignition plug of the gaseous mixture 
by the tumble flow is not performed stably, but anxiety remains in the stability of the 
stratification combustion in a depleted zone too. 

[0010] Moreover, like JP,1054246,A, when a swirl style is used, it is very difficult to 
realize in a far-reaching rotational speed in making gaseous mixture reach the 
Struddelpunkt near the ignition plug (i.e., a swirl style), and stopping stably there from 
the fuel injection valve prepared near the cylinder periphery, and a load region. 
[0011] As this reason, since an air content and the rate of flow increase absolutely in a high 
rotation region, in addition to maintenance of a swirl component being difficult, the 
following two points are mentioned. 

[0012] If the high swirl style periphery section of the rate of flow is primarily overcome by 
the strong accomplishment force to the 1st and the rate of flow of a swirl arrives at the 
center section of the low combustion chamber, implementation of the fuel spray which 
stagnates rapidly is difficult. 
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[0013] When the item of an injection valve, the injection direction, and a flow are set up so 
that the fuel spray may overcome a swirl style to the 2nd and may reach it to near the 
ignition plug at the time of a heavy load with the strong (there is much injection quantity) 
spraying accomplishment force, at the time of a light load with the weak (there is little 
injection quantity) spraying accomplishment force, in order to stop the fuel spray in the 
center of a combustion chamber, a flow will be weakened, and a colander will not be 
obtained, consequently combustion stability will fall. 

[0014] In engine rotational speed and a load region are a thing and far-reaching [ are made 
in view of the technical problem of such a conventional technique, and ], this invention 
forms an enriched mixture stably near the ignition plug comparatively, realizes good 
stratification combustion, and aims at aiming at expansion of a fuel consumption 
improvement effect. 

[0015] Moreover, this invention is attaining optimization of the configuration of a piston 
crestal plane, a dimension, etc., especially, controls combustion aggravation of the 
homogeneity combustion in the time of engine heavy load operation, and aims at raising an 
engine output while it controls and has fuel adhesion in a piston crestal plane, a cylinder 
wall, etc. and aims at improvement in performance, the exhaust air engine performance, 
smoked discharging efficiency, etc. 
[0016] 

[Means for Solving the Problem] Then, while invention of claim 1 has two inlet valves and 
two exhaust valves in the PENTO roof mold combustion chamber cut in the cylinder head 
It is arranged at an inlet-valve side with the posture into which the fuel injection valve 
which has an ignition plug in the center of cylinder abbreviation, and injects a direct fuel 
in a cylinder pointed to the center of cylinder abbreviation. In the direct injection 
jump -spark-ignition type internal combustion engine which realizes stratification 
combustion by performing fuel injection into a compression stroke where a tumble flow 
component is given in a cylinder While cutting the ball which makes the cylinder side or 
the spherical surface prolonged in the center section of the piston crestal plane along with 
the piston diameter line which intersects perpendicularly with a fuel-spray axis It is 
characterized by forming in the range from the inlet- valve side of a piston crestal plane to a 
piston center section the crevice dented still more deeply than the above-mentioned ball so 
that it may show the fuel spray injected near the compression top dead center to an 
ignition plug side. 

[0017] The fuel spray is injected by whenever [ crank angle ] by the above-mentioned 
configuration, for example among about 40 - 10 degrees in front of a compression stroke top 
dead center at the time of an engine's pole light load. Since the crevice is formed in the 
crowning of a piston here, while going on good to an ignition plug side in the form guided in 
a crevice, without the fuel spray interfering with the piston periphery section, it is 
evaporated by the tumble flow which remains in the exhaust valve side of a combustion 
chamber, and a good combustible gas mixture can be formed near the ignition plug. 
Consequently, in a thin operating range at the time of a pole light load, the stable 
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stratification combustion is realizable. 

[0018] Moreover, the fuel spray is injected by whenever [ crank angle ], for example among 
about 70 - 30 degrees in front of a compression stroke top dead center at the time of an 
engine's ** and inside load. In this case, a good combustible gas mixture is formed near the 
ignition plug of the tumble flow which remains in the exhaust valve side of a combustion 
chamber, and stable stratification combustion can be realized by it. 

[0019] Furthermore, it is carried out by the big tumble flow to which an inhalation-of-air 
line is injected in inside at the time of an engine heavy load, and the fuel spray circles in 
the whole combustion chamber to it by stabilizing the homogeneity combustion which 
forms homogeneous gaseous mixture in the whole combustion chamber. Under the present 
circumstances, since combustion spraying which goes to an exhaust valve side is suitably 
deflected by the tumble flow to a piston side (lower part side), adhesion in the cylinder wall 
of a fuel is controlled effectively. 

[0020] Thus, according to this invention, while good homogeneity combustion is realizable, 
in a far-reaching operating range (engine rotational speed, load region) and the field to 
which fuel injection is more specifically performed by whenever [ crank angle ] in [ in front 
of a compression top dead center ] about 70-10 degrees, good stratification combustion can 
be realized, as a result expansion of the fuel consumption improvement effect by 
stratification combustion operation can be aimed at. 

[0021] Like invention of claim 2, it is more specifically set up so that the combustion 
chamber height from the pars basilaris ossis occipitalis of the ball in the piston location of 
about 30 - 10 degrees to the PENTO roof crowning of the cylinder head may serve as the 
abbreviation 1/2 for the ball width of face from the inlet-valve side rising wood of the 
above-mentioned ball to exhaust valve side rising wood in front of a compression top dead 
center by whenever [ crank angle ]. 

[0022] furthermore - desirable " invention of claim 3 " like - the depth of the crevice from 
the above-mentioned ball pars basilaris ossis occipitalis - about [ of the above-mentioned 
combustion chamber height ] " it is set as one fourth. 

[0023] While fuel adhesion in a piston crestal plane, a cylinder wall, etc. is controlled and 
aiming at improvement in performance, the exhaust air engine performance, smoked 
discharging efficiency, etc. by optimizing the ball of a piston crestal plane, the 
configuration of a crevice, and a dimension like claim 2 and invention of three, especially, 
combustion aggravation of the homogeneity combustion in the time of engine heavy load 
operation can be controlled, and improvement in an engine output can be aimed at. 
[0024] Moreover, invention of claim 4 is characterized by preparing the induction which is 
in the attachment inclination of the above-mentioned fuel injection valve, abbreviation, etc. 
by turning on the inlet-valve side of the above-mentioned crevice, and inclines at an 
include angle. 

[0025] By preparing such induction, it can introduce to a piston center- section side 
smoothly, without making the fuel spray interfere in a piston periphery like [ at the time of 
an engine's pole light load ], when a fuel is injected near a compression top dead center. 
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[0026] Invention of claim 5 is characterized by preparing the interior of a proposal which 
curves from the pars basilaris ossis occipitalis of this crevice smoothly towards an ignition 
plug to the piston center-section side of the above-mentioned crevice so that the fuel spray 
introduced in the above-mentioned crevice may point to an ignition plug. 
[0027] By preparing such the interior of a proposal, the fuel spray introduced into the 
crevice comes to be carried to an ignition plug side good, and stratification combustion 
stabilized further can be realized. 

[0028] The above-mentioned interior of a proposal is formed like invention of claim 6 in the 
shape of [ which makes a radius the depth of the crevice from the above-mentioned ball 
pars basilaris ossis occipitalis ] the abbreviation spherical surface. 

[0029] Moreover, invention of claim 7 is characterized by setting the exhaust valve side 
edge section inside the above-mentioned proposal to an inlet-valve side rather than a 
piston center section. 

[0030] Invention of claim 8 is characterized by setting up more greatly than the depth of 
the crevice from the above-mentioned ball pars basilaris ossis occipitalis the radius of 
curvature inside the above-mentioned proposal. 

[0031] According to invention of claims 7 and 8, the surface area/volume ratio of the whole 
combustion chamber can be reduced still more effectively, and the homogeneity 
combustion especially in a heavy load region will become still better. 

[0032] Invention of claim 9 is characterized by setting the exhaust valve side edge section 
inside the above-mentioned proposal to an exhaust valve side rather than a piston center 
section. 

[0033] Invention of claim 10 is characterized by setting up smaller than the depth of the 
crevice from the above-mentioned ball pars basilaris ossis occipitalis the radius of 
curvature inside the above-mentioned proposal. 

[0034] According to invention of claims 9 and 10, the rate of the gaseous mixture which 
stops in a crevice especially at the time of a light load can be increased, the distribution to 
the whole combustion chamber of gaseous mixture can be controlled, and stratification 
combustion stabilized further can be realized. 
[0035] 

[Effect of the Invention] Thus, according to this invention, it is stably supplied near the 
ignition plug, without the fuel spray interfering in a piston periphery by it, when fuel 
injection is performed in about 40 - 10 degrees by the crevice established in the piston 
crestal plane in front of a compression top dead center for example, by whenever [ crank 
angle ]. Therefore, in a far-reaching engine rotational speed and a far-reaching load region, 
an enriched mixture can be comparatively formed stably near the ignition plug, good 
stratification combustion can be realized, and expansion of a fuel consumption 
improvement effect can be aimed at. 

[0036] Moreover, by optimizing the configuration of the ball formed in a piston crestal 
plane, or a crevice, and a dimension, while controlling and having a fuel adhering to a 
piston crestal plane, a cylinder wall, etc. and aiming at improvement in performance, the 
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exhaust air engine performance, smoked discharging efficiency, etc., especially, 
combustion aggravation of the homogeneity combustion in the time of engine heavy load 
operation can be controlled, and improvement in an engine output can be aimed at. 
[0037] 

[Embodiment of the Invention] Next, the gestalt of the operation which applied this 
invention to the gasoline engine for automobiles of the four-cycle mold which is a 
jump-spark-ignition type internal combustion engine is explained to a detail with reference 
to a drawing. 

[0038] Drawing 1 -5 show the 1st example of the injection type jump-spark-ignition 
internal combustion engine in a cylinder concerning this invention. Two or more cylinders 
3 are arranged at the serial, and the cylinder head 2 is being fixed to the cylinder block 1 so 
that the top face may be covered. In a cylinder 3, the piston 4 has fitted in possible 
[ sliding ]. Moreover, the inferior surface of tongue of the cylinder head 2 which faced the 
combustion chamber in a cylinder 3 is constituted by the so-called PENTO roof mold, the 
inlet valve 5 of a pair is arranged in the inclined plane of one of these, and the exhaust 
valve 6 of a pair is arranged in the inclined plane of another side, respectively. And the 
ignition plug 7 is arranged in the abbreviation center position of the cylinder 3 surrounded 
with the inlet valve 5 of these pairs, and the exhaust valve 6 of a pair. 

[0039] in addition, the sign P of drawing 1 the medial-axis line of a piston 4 (and cylinder 
3) - being shown - **** - this piston medial-axis line P - the ignition plug 7 is mostly 
arranged on the line. Moreover, the sign L of drawing 3 shows the piston diameter line 
which intersects perpendicularly with a fuel-spray axis, and the engine center line which 
in other words met in the direction of a gas column train, the inlet valve 5 of a pair is 
located in a line along with this piston diameter line L, and the exhaust valve 6 of a pair is 
similarly located in a line. 

[0040] Moreover, while the suction port 8 of the pair corresponding to each inlet valve 5 
carries out mutually- independent and is formed, the exhaust air port 9 of a pair is formed 
in the cylinder head 2 corresponding to each exhaust valve 6. The suction port 8 is set up so 
that tumble flow T of the direction of clockwise may be generated to a combustion chamber 
in drawing 5 . 

[0041] The electromagnetic fuel injection valve 10 which makes approximate circle tubed is 
arranged at the cylinder head 2 inferior- surface -of- tongue section of the cylinder 3 
side -attachment- wall approach by the side of an inlet valve 5, and is attached with the 
posture with which the medial axis went to the slanting lower part. Especially the fuel 
injection valve 10 is arranged between two inlet valves 5. 

[0042] While the inclined plane 11 which goes to an inlet-valve 5 side, and the inclined 
plane 12 which goes to an exhaust valve 6 side are formed, the big ball 13 which occupies 
most piston 4 crestal planes is cut in the crestal plane of a piston 4. Along with nothing and 
the piston diameter line L, extended formation of this ball 13 is carried out in the smooth 
cylinder curved surface with the axial center alignment which meets the piston diameter 
line L. 
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[0043] In addition, as shown in drawing 3 , while the piston criteria horizontal plane 14 is 
formed in the both ends by the side of ** and an exhaust valve at the periphery section of 
piston 4 crestal plane, the piston criteria horizontal plane 15 is formed in the both ends of 
the direction of piston diameter line L. Therefore, extended formation is not carried out up 
to piston 4 peripheral face, but the ball 13 serves as a form smoothly connected to the 
piston criteria horizontal plane 15. 

[0044] And the crevice 16 dented still more deeply than a ball 13 is formed in the range 
reached [ from the inlet-valve lateroversion slant face 11 ] to the center section of the ball 
13 at piston 4 crestal plane. That is, the crevice 16 is set up so that the whole may be cut 
lower than the piston criteria horizontal planes 14 and 15 and the deepest pars basilaris 
ossis occipitalis may become deep rather than the deepest pars basilaris ossis occipitalis of 
a ball 13 at least. 

[0045] Moreover, as shown in drawing 1 , the crevice 16 is making the configuration 
according to the above-mentioned fuel spray F so that the fuel spray F injected near the 
compression top dead center may advance good towards ignition plug 7 lower part of the 
center of a combustion chamber. That is, while the induction 17 which serves as breadth 
from a fuel injection valve 10 side (inlet-valve side) at last towards a piston center- section 
side by the plane view which a crevice 16 shows to the inlet-valve side at drawing 3 is 
formed, the interior 18 of a proposal of the shape of the spherical surface which curves 
smoothly towards an ignition plug 7 (upper part) to the piston center-section side is formed. 
[0046] if the configuration of a ball 13 and a crevice 16 and a dimension are further 
explained in full detail with reference to drawing 2 - the radius of curvature rl of a ball 13 
about [ of the boa diameter (diameter of a piston 4) of a cylinder 3 ] -■ it is set as one half. 
Moreover, it is set up so that combustion chamber height a from ball 13 pars basilaris ossis 
occipitalis to the PENTO roof crowning of the cy Under head 2 may become the abbreviation 
1/2 of the ball width of face b from the inlet- valve side rising wood of a ball 13 to exhaust 
valve side rising wood in piston 4 location of about 30 - 10 degrees ago by whenever [ crank 
angle ] rather than the compression top dead center where ignition is performed. 
[0047] Consequently, in the piston inhalation-of-air BDC (bottom dead point) location 
shown in drawing 5 , the tumble flow T which circles greatly using the whole combustion 
chamber is stabilized most, and the generation effectiveness of the tumble flow component 
T also improves. Moreover, tumble flow T generated in this way is saved good in drawing 1 
and the compression stroke shown in 4 in the location which carried out eccentricity to the 
exhaust valve side. 

[0048] Moreover, the shallower (small) possible one is desirable, it bounds and the to some 
extent deeper one of depth c of a crevice 16 is desirable in the viewpoint of the surface 
area/volume ratio of a combustion chamber, from a viewpoint to the ignition plug 7 
direction of the fuel spray at the time of a super-low load which is raising. As a result of 
conducting various experiments, depth c of a crevice 16 has about 1/4 (or the abbreviation 
1/2 for the depth from a piston maximum top face to ball 13 pars basilaris ossis occipitalis) 
desirable extent of combustion chamber height a. 
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[0049] The slant-face include angle theta of the induction 17 in a crevice 16 is set as the 
attachment inclination and abbreviation EQC of a fuel injection valve 10 so that the fuel 
spray F may be introduced and can be guided good. Moreover, the interior 18 of a proposal 
in a crevice 16 is formed in the shape of [ which has depth c of a crevice 16, and the radius 
of curvature r2 of an abbreviation EQC ] the spherical surface. Furthermore, the exhaust 
valve side edge section inside [ 18 ] a proposal is set as the piston center section used as the 
deepest part of a ball 13 in this example. 
[0050] Next, an operation of this example is explained. 

[0051] As shown in drawing 1 , the fuel spray F is injected among about 40 - 10 degrees, for 
example in front of a compression stroke top dead center by whenever [ crank angle ] at the 
time of an engine's pole light load. Since the crevice 16 is formed in the crowning of a piston 
4 here, while it progresses to a piston 4 center- section side in the form where the induction 
17 of a crevice 16 is met, without interfering with the piston 4 periphery section, the fuel 
spray F changes the sense smoothly to the piston upper part in the form guided inside 
[ 18 ] the proposal of a crevice 16, and tumble flow T which remains in the exhaust valve 
side of a combustion chamber forms a good combustible gas mixture in about seven ignition 
plug, being evaporated. Consequently, stable stratification combustion can be realized, 
without causing the increment in the fuel which adheres to cylinder 3 wall surface or 
piston 4 wall surface at the time of a pole light load. 

[0052] Moreover, as shown in drawing 4 , the fuel spray F is injected among about 70 - 30 
degrees, for example in front of a compression stroke top dead center by whenever [ crank 
angle ] at the time of an engine's ** and inside load. In this case, the upward part (it is a 
part for the point of an arrow head T at drawing 4 ) of tumble flow T which remains in the 
exhaust valve side of a combustion chamber serves as the form where it is located near the 
lower part of an ignition plug 7. That is, the fuel spray F serves as a upward part of tumble 
flow T, and a form which counters, and a good combustible gas mixture can be formed in 
about seven ignition plug. Consequently, good stratification combustion can be realized, 
without causing the increment in the fuel which adheres to cylinder 3 wall surface or 
piston 4 crestal plane at the time of an engine's ** and inside load. 

[0053] Furthermore, as shown in drawing 5 , homogeneity combustion by which the fuel 
spray F forms homogeneous gaseous mixture in the whole combustion chamber by big 
tumble flow T which an inhalation-of-air line is injected in inside, and is generated in a 
cylinder 3 is performed at the time of an engine heavy load. Under the present 
circumstances, since the combustion spraying F which goes to an exhaust valve side is 
suitably deflected by tumble flow T to a piston 4 side (lower part side), adhesion on cylinder 
3 wall surface of a fuel is controlled, as a result oil dilution is controlled. 
[0054] Thus, according to this example, while good homogeneity combustion is realizable, 
in a far-reaching operating range (engine rotational speed, load region) and the field to 
which fuel injection is more specifically performed by whenever [ crank angle ] in [ in front 
of a compression top dead center ] about 70 - 10 degrees, good stratification combustion can 
be realized, as a result expansion of the fuel consumption improvement effect by 
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stratification combustion operation can be aimed at. 

[0055] Moreover, while fuel adhesion on piston 4 crestal plane, cylinder 3 wall surface, etc. 
is controlled and performance, the exhaust air engine performance, smoked discharging 
efficiency, etc. improve by attaining optimization of the ball 13 of piston 4 crestal plane, the 
configuration of a crevice 16, a dimension, etc. as mentioned above, combustion 
aggravation of the homogeneity combustion in the time of engine heavy load operation is 
controlled especially, and improvement in an engine output can be aimed at. 
[0056] Drawing 6 and 7 show the 2nd example of this invention. In addition, in the 
following explanation, the explanation which gives the same reference mark to the part 
already mentioned above, and overlaps is omitted suitably. 

[0057] In this 2nd example, the steep side attachment wall 20 ( drawing 6 ) connected 
smoothly is formed in the ridgeline 19 which connects the upper limb of the inlet-valve 
lateroversion slant face 11, and the upper limb of the exhaust valve lateroversion slant face 
12 to the both ends of the direction of piston diameter line L of ball 13A. By establishing 
such a side attachment wall 20, as shown in drawing 7 , the fuel spray F can be confined in 
ball 13A still more certainly, and still better stratification combustion can be realized. 
[0058] Drawing 8 shows the 3rd example of this invention. Ball 13B is formed in the 
spherical-surface configuration which has a core on the piston medial-axis line P in this 
example. In this case, since the surface area/volume ratio in a combustion chamber are 
reduced effectively, the homogeneity combustion especially at the time of an engine heavy 
load will become good, and further improvement in an engine output can be aimed at. 
[0059] Drawing 9 and 10 show the modification of the crevice 16 in the 1st 
above-mentioned example. 

[0060] In the internal combustion engine comparatively operated centering on a heavy load 
region, as are shown in drawing 9 , and the exhaust valve side edge section of interior of 
proposal 18C in a crevice 16 is biased toward a fuel injection valve 10, i.e., inlet valve, side, 
and is formed from the piston mid gear P of ignition plug 7 lower part, i.e., a piston 
medial-axis line, or it is shown in drawing 10 , the radius of curvature of interior of 
proposal 18E is set up more greatly than depth c ( drawing 2 ) of the crevice 16 from ball 13 
pars basilaris ossis occipitalis. Consequently, the surface area/volume ratio of the whole 
combustion chamber can be reduced still more effectively, and the homogeneity 
combustion especially in a heavy load region will become still better. 

[0061] In the internal combustion engine comparatively operated centering on a light load 
region on the other hand As shown in drawing 9 , the exhaust valve side edge section of 
interior of proposal 18D in a crevice 16 [ whether it is made to incline toward a fuel 
injection valve 10 and reverse, i.e., exhaust valve, side, and forms from the piston mid gear 
P of ignition plug 7 lower part, i.e., a piston medial-axis line, and ] Or as shown in drawing 
10 , the radius of curvature of interior of proposal 18F is set up smaller than depth c 
( drawing 2 ) of the crevice 16 from ball 13 pars basilaris ossis occipitalis. Consequently, 
the rate of the gaseous mixture which stops in a crevice 16 at the time of a light load can be 
increased, the distribution to the whole combustion chamber of gaseous mixture can be 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The Fig. corresponding to a cross section showing the mode of the pole light 
load region of the internal combustion engine concerning the 1st example of this invention. 
[Drawing 2] The Fig. corresponding to a cross section showing the ball of the 1st example, 
and the example of a configuration setting of a crevice. 

[Drawing 3] The plan showing the piston crestal plane configuration of the 1st example. 
[Drawing 4] The Fig. corresponding to a cross section showing the mode of the ** and 
inside load region of the internal combustion engine concerning the 1st example. 
[Drawing 5] The Fig. corresponding to a cross section showing the mode of the heavy load 
region of the internal combustion engine concerning the 1st example. 
[Drawing 6l The Fig. corresponding to a cross section showing the mode of the pole light 
load region of the internal combustion engine concerning the 2nd example of this invention. 
[Drawing 7] The plan showing the piston crestal plane configuration of the 2nd example. 
[Drawing 8] The plan showing the piston crestal plane configuration of the internal 
combustion engine concerning the 3rd example of this invention. 
[Drawing 9] The explanatory view showing the modification of the crevice of the 1st 
example. 

[Drawing 10] The explanatory view showing other modifications of the crevice of the 1st 
example. 

[Description of Notations] 

2 - Cylinder head 

3 Cylinder 

4 - Piston 

5 " Inlet valve 

6 - Exhaust valve 

7 " Ignition plug 

10 ■■ Fuel injection valve 
13, 13A, 13B - Ball 

16 Crevice 

17 -■ Induction 

18, 18C-18F ■ The interior of a proposal 
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